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DETAILED ACTION 

Claim Objections 

1 . Claim 20 is objected to because of the following informalities: 
Claim 20 should end with a period symbol. 
Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claim 1, 3-5, 9-16 and 18-20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kendall (US Patent 5,956,383). 

With respect to claims 1 and 19, Kendall teaches a cooling system for use with 
an associated x-ray tube assembly (Figs. 2, 3 and 5) comprising: 

a heat exchanger (32) which receives cooling fluid from a housing of the 
associated x-ray tube assembly and transfers heat between the cooling fluid and a flow 
of air (Figs. 2 and 3; column 3, lines 50-60); 



t 
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a fan (36) disposed to move the flow of air through the heat exchanger; and 
an air flux director (34) positioned to intercept the flow of air from the heat exchanger 
(32) and to redirect the flow of air in a direction which is generally perpendicular to an 
axis of rotation of the fan (Af) (Fig. 3; column 4; lines 54-59). 

With respect to claim 20, Kendall teaches a method for cooling an x-ray tube 
assembly comprising: receiving a heated cooling liquid from the x-ray tube assembly 
through a fluid flow path; transferring heat between the cooling liquid (column 3; lines 
50-60) and a flow of air generated by a fan (36), the fan exhausting the air flow in a 
direction generally parallel with its axis of rotation (column 4; lines 3-13); deflecting the 
exhausted air in a radial direction which is generally perpendicular with the axial 
direction (column 4; lines 54-59). 

With respect to claim 3, Kendall teaches that the air flux director defines a 
substantially truncated cone with a concave outer surface (Fig. 3). 

With respect to claim 4, Kendall teaches that the air flux director is spaced from 
the fan along the rotational axis of the fan (Fig. 3). 
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With respect to claim 5, Kendall teaches that the air flux director is aligned with 
the rotational axis of the fan (Fig. 3). 

With respect to claim 9, Kendall teaches a duct which receives air from the heat 
exchanger (32) and diminishes in cross section toward the air flux director (34) (Fig. 3). 

With respect to claim 10, Kendall teaches that the fan (36) includes radial blades 
that are positioned within the duct (34) (Fig. 3). 

With respect to claim 1 1 , Kendall teaches that the air flux director defines a 
truncated cone with a concave outer surface, the duct, the fan blades, and the air flux 
director being coaxial (Fig. 3). 

With respect to claim 12, Kendall teaches a second heat exchanger (32b) 
mounted in parallel with the first heat exchanger (32a); a second fan (36b) disposed to 
move a second flow of air through the second heat exchanger (32b); and 
a second air flux director (34b) positioned to intercept the second flow of air from the 
second heat exchanger (32b) and redirect the second flow of air in a direction which is 
generally perpendicular to an axis of rotation of the second fan (36b) (Fig. 5). 

With respect to claim 13, Kendall teaches that at least a first air flux separator 
(56a and 56b), positioned intermediate the first (34a) and second air flux directors (34b), 
to reduce turbulence created by intermixing of the first and second flows of air (Fig. 5; 
column 5; lines 35-45). 

With respect to claim 14, Kendall teaches that the first and second air flux 
directors are mounted back-to-back (Fig. 5). 

With respect to claim 15, Kendall teaches a second air flux director (34b) which 
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defines a truncated cone with a concave outer surface; a second duct; and a second fan 
(36b), fan blades of the first and second fans, the first and second ducts, and the first 
(34a) and second air flux directors (34b) being coaxial (Fig. 5). 

With respect to claim 16, Kendall teaches an assembly comprising: an x-ray tube 
(12) mounted in a housing; the cooling system (26) (column 3; lines 27-39); and a pump 
(an inherent part that is commonly used to move the fluid) which circulates the cooling 
fluid through the housing and the cooling system of claim 1 (column 3; line 50 - column 

i 

4; line 2). 

With respect to claim 18, Kendall teaches a CT system (10) comprising: 
a gantry (12) mounted for rotation about a gantry (12) an x-ray tube (14) mounted in a 
housing; the cooling system (26); and a pump which circulates the cooling fluid through 
the housing and the cooling system supported by the gantry; and, an array (16) of x-ray 
detectors mounted to the gantry (12) opposite to the x-ray tube (14) 



Claim Rejections - 35 USC § 103 



4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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5. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kendall (US Patent 5,956,383) as applied to claim 16 above, and further in view of 
McCarthy, JR. (US Patent Application Publication 2004/0022362 A1). 

With respect to claim 17, Kendall teaches the conventional well-known CT 
system with the cooling arrangement (column 3, lines 20-40) but fails to teach that the 
x-ray tube has a power output of at least 4.5 KW. McCarthy teaches that in a 
conventional well-known CT system with a cooling arrangement an x-ray tube has 
power input in order of 1 KW to about 10 KW (see paragraph 0005). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to use the 
x-ray tube having the power output at least 4.5 KW as suggested by McCarthy in the 
apparatus of Kendall in order to generate sufficient X-rays to provide the X-ray CT 
examination and generate sufficient heat to justify having the cooling system. . 

6. Claims 1-12, 16 and 18-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over McCarty, Jr. (US Patent 6,997,609 B2) in view of Rodewald (US 
Patent 4,634,342). 

With respect to claims 1,19 and 20, McCarthy teaches 




a cooling system and method for use with an 
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associated x-ray tube assembly (Figs. 1-4) comprising: 



a heat exchanger (30) which receives cooling fluid from a housing of the 
associated x-ray tube assembly and transfers heat between the cooling fluid and a flow 
of air (Figs. 2-4; column 4; lines 6-19); a fan (60) disposed to move the flow of air 
through the heat exchanger (column 4; lines 38-45). McCarthy fails to teach an air flux 
director positioned to intercept the flow of air from the heat exchanger and to redirect 
the flow of air in a direction that is generally perpendicular to an axis of rotation of the 
fan (HA) (see Fig.2). 

Rodewald teaches a fan (14) (column 2; lines 19-24) comprising: 



air flux director (26) positioned to intercept the 
flow of air and redirect the flow of air in a direction that is generally perpendicular to an 
axis of rotation of the fan (14) (see Figure; column 2; lines 40-46) providing a 
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configuration which will displace as much air as possible for the consumption of the 
least amount of power (column 1 ; lines 7-11). 

r 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the air flux director as suggested by Rodewald in the system 
and method of McCarthy, since such a modification would provide user with the 
improved cooling arrangement displacing as much air as possible from the heat 
exchanger for the consumption of the least amount of power. 

With respect to claim 2, McCarthy teaches that the fan (60) is an axial fan (Fig. 
2; column 4; line 43). 

With respect to claim 3, Rodewald teaches that the air flux director defines a 
truncated cone with a concave outer surface (see Figure). 

With respect to claim 4, Rodewald teaches that the air flux director (26) is spaced 
from the fan (14) along the rotational axis of the fan (see Figure). 

With respect to claim 5, Rodewald teaches that the air flux director (26) is aligned 

< 

f 

with the rotational axis of the fan (14) (see Figure). 

With respect to claim 6, Rodewald teaches that the fan (14) is positioned 
intermediate an intake section (22) and the air flux director (26) (see Figure). 

With respect to claim 7, Rodewald teaches that the fan includes blades (16) that 
have a diameter, which is less than a maximum outer diameter of the air flux director 
(see Figure). 

With respect to claim 8, Rodewald teaches that the fan (14) includes a shaft (10) 
associated with a motor director and being mounted to the air flux detector (see Figure). 
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With respect to claim 9, Rodewald teaches a duct (20 and 22) which receives air 
and diminishes in cross section toward the air flux director (26) (see Figure). 

With respect to claim 10, Rodewald teaches that the fan (14) includes radial 
blades (16), which are positioned within the duct (20 and 22) (see Figure). 

With respect to claim 1 1 , Rodewald teaches that the air flux director (26) defines 
a truncated cone with a concave outer surface, the duct (22), the fan blades (16), and 
the air flux director (26) being coaxial (see Figure). 

With respect to claim 12, Rodewald teaches that the cooling system, further 
including: a second heat exchanger mounted in parallel with the first heat exchanger; 
a second fan disposed to move a second flow of air through the second heat exchanger 
but fails to teach a second air flux director. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use a second air flux 
director positioned to intercept the second flow of air from the second heat exchanger in 
order to redirect the second flow of air in a direction which is generally perpendicular to 
an axis of rotation of the second fan for improving cooling. 

With respect to claim 16, McCarthy teaches an assembly comprising: an x-ray 
tube (18) mounted in a housing; the cooling system (10); and a pump (24), which 
circulates the cooling fluid through the housing, and the cooling system (Figs. 1 and 2; 
column 3; lines 53-61). 
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Conclusion 



7. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Irakli Kiknadze whose telephone number is 571-272- 
2493. The examiner can normally be reached on 9:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ed Glick can be reached on 571-272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Ik/April 27, 2007 




Irakli Kiknadze 
Patent Examiner 



